Two carotenoids, lutein (1) and lutein 3′-methyl ether (2), have been isolated from the EtOAc fraction of the MeOH extract of Peristrophe lanceolaria, growing in Thailand. The structures of these compounds were elucidated from their 1D and 2D NMR spectroscopic data and from comparisons made with the literature data. This is the first report of the isolation of lutein-3′-methyl ether as a natural product.
The plant Peristrophe lanceolaria (Acanthaceae), widely distributed in the north of Thailand, is native to warm temperate and tropical regions of Asia and Africa. It is used as a Thai traditional medicine for treating glossitis, infected wounds, smallpox, rashes, and fever [1] . The extract of P. lanceolaria showed cytotoxic, antiplasmodial and antioxidant activities [2] [3] . Previous phytochemical investigations on this plant revealed the present of two alkaloids, peristrophine and the butyl acetal derivative of 1,6benzoxazocine-5-one [3] , and an anthocyanin, pelargonidin-3-glucoside [4] [5] . In the current study we isolated lutein (1) and lutein 3′-methyl ether (2) . Lutein is the main xanthophyll found in the major light-harvesting pigment-protein complex of higher plants, and is involved in energy-transfer mechanisms during photosynthesis. In the fatty acid ester form, it is widely distributed in fruits, flowers, and yellow autumn leaves [6] . However, lutein 3′methyl ether has never been isolated from plants and has only been prepared synthetically [7] [8] .
Compound 1 was obtained as an orange-red amorphous powder. The positive ES mass spectrum showed the molecular-ion peak at m/z 568 (M + , C 40 H 56 O 2 ) which corresponded to the molecular formula of C 40 H 56 O 2 . This formula matched to the known carotenoid lutein. The 1 H and 13 C NMR spectroscopic data of 1 ( Table 1 ) also corresponded closely to those reported for lutein [6, 7] . Further, the specific rotation of compound 1 ([α] D 25 +149.7 (c 2.25, CHCl 3 ) was comparable to that previously reported ([α] D 20 +160.5 (c 1.0, CHCl 3 ) for lutein [9] .
Compound 2 was an orange-red amorphous powder; [α] D 25 +41.4 (c 2.5, CHCl 3 ). The positive ES mass spectrum showed the molecularion peak at m/z 582 (M + , C 41 H 58 O 2 ) and the high resolution atmospheric solids analysis probe mass spectrum (HR-ASAP-MS) showed a [M+H] + at m/z 583.4564, which corresponded to the molecular formula of C 41 H 58 O 2 (calculated for 583.4515).
The 1 H and 13 C NMR spectra of compound 2 were similar to those of compound 1 except for the obvious appearance of a methoxy ether signal at δ H 3.36 (s, 3H, H-21′) and δ C 55.8 (C-21′). The 1 H and 13 C NMR spectroscopic data and assignments for compound 2, which were supported by two-dimensional correlated spectroscopy experiments, COSY, HSQC, and HMBC, are summarized in Table  1 . The position of the methoxy group at C-3′ was determined from the HMBC correlation between the methoxy signal at δ 3.36 (s, 3H) and the 13 C NMR resonance for C3′ (δ 74.9). Noticeable 13 C NMR chemical shift differences between compounds 1 and 2 were observed for C-2′, C-3′ and C-4′ ( Table 1 ). The largest chemical shift difference was observed for C-3′, further supporting the position of the methoxy group at C-3′ rather than at the alternative positive C-3. Compound 2 and its C-3′ epimer have been synthesized as a chromatographically inseparable mixture (ca 1:1) from the methanolysis reaction of lutein [7] or its C-3′ O-sulfate derivative [8] with MeOH/HCl. The 1 H NMR spectroscopic data for the Me resonances of this mixture have only been reported [8] , however the chemical shifts of the methyl resonances of compound 2 were almost identical with those reported for one of these NPC Natural Product Communications Prapalert et al. diastereomers. The 1 H NMR coupling constants of the two diastereotopic C-2′ methylene protons with H-3′ (J 2′a,3′ = 5.1 Hz and J 2′b,3′ = 7.0 Hz) were very similar to those found in lutein (1) (J 2′a,3′ = 5.9 Hz and J 2′b,3′ = 6.8 Hz) which indicated that compounds 1 and 2 had the same configuration at C-3′. The C-3′ epimer of 2 would be expected to show J 2′,3′ coupling constants more similar to those of 3′-epi-1 (J 2′β,3′ = 9.6 Hz, J 2′,3′ was not reported in literature) [6] . From these data, it can be concluded that compound 2 was lutein 3′methyl ether.
Compound 2 has not been isolated previously from Nature, however it has been synthesized from lutein (1) by O-methylation (NMR spectroscopic data not provided), with retention of configuration at C-3′, using BaO or Ag 2 O/methyl iodide [7] . It has also been prepared by methanolysis of lutein [7] at the more reactive allylic alcohol position (C-3′) or its C-3′ O-sulfate derivative [8] with MeOH/HCl which gave a mixture of diastereomeric C-3′ methyl ethers. Unfortunately, complete NMR spectroscopic details of these diastereomers have not been published.
In conclusion, we report the isolation of lutein (1) and lutein 3′methyl ether (2) from the aerial part of P. lanceolaria and the first report of lutein 3′-methyl ether as a natural product. The possibility that 2 is an artefact and arises from the chemical reaction of 1 with MeOH during the isolation process (during extraction or CC on silica gel using MeOH) seems unlikely for two reasons: (1) if this reaction had occurred then 2 would have been formed as an inseparable mixture of diastereomers [8] ; and (2) when a solution of lutein in methanol was stirred in the absence or presence of silica gel for 10 d and 24 h, respectively, no methanolysis reaction occurred and only unreacted 1 was returned.
